Thermochemistry Assignment
(specific heat capacity of water = 4.18 J/g oC)
1. The molar heat of combustion of ethanol is -1367 kJ/mol. How much heat is liberated when 9.2g of ethanol (C2H5OH) is burned. (4 marks)

2. The molar heat of combustion of methanol is -727 kJ/mol. How many grams of CH3OH must be burned to increase the temperature of 1 kg of water from 15oC to 95oC? (5 marks)

3. How many kJ of heat energy is required to change the temperature of 300.0 g of water by 40.0oC? (3 marks)
4. A student does an experiment by burning a paraffin wax candle under a flame calorimeter. Use the following data to determine the molar enthalpy of combustion of a paraffin wax candle. (paraffin wax is C36H74) (5 marks)

Data Collected:
mass of water

-
3.5 x 103 g





Initial temp. of water 
-
15.1oC





Final temp. of water 
-
23.2oC





Initial mass of candle
-
183.0g





Final mass of candle 
-
145.0g
5. In a coffee-cup calorimeter, 100.0 mL of 1.0 M NaOH and 100.0 mL of 1.0 HCl are mixed. Both solutions were originally at 24.6oC. After the reaction has completed, the temperature of the final solution is 31.3oC.

a) What is the enthalpy change for the neutralization of the HCl by the NaOH in this reaction? (3 marks)
b) What is the molar enthalpy for the neutralization of HCl by NaOH? 


(2 marks)
6. Phileas Fogg, the character who went around the world in 80 days, is very fussy about his bathwater temperature. It has to be exactly 38.0o C. You are his butler, and one morning while checking his bath temperature, you notice that it’s 42.0oC. You plan to cool the 100.0 kg of water to the desired temperature by adding an aluminum-duckie originally at freezer temperature (-24.0oC). Of what mass should the Al-duckie be? [Specific heat capacity of Al = 0.900 J/(goC] Assume that no heat is lost to the air. (4 marks)
7. A calorimeter made of copper has a mass of 587g and is filled with 314g of water. The original temperature of the water and calorimeter was 12.2oC. When 0.902g of propanol was burned, the temperature of the water and the calorimeter rose to 32.3oC. Assuming that no heat is lost to the air, calculate the molar enthalpy of combustion of propanol in kJ/mol, given the following information: (5 marks)  (specific heat of copper =
0.385J/g-oC)
8. Calculate ∆H for the reaction C2H4 (g) + H2 (g) ( C2H6 (g), from the following data. (4 marks)
C2H4 (g) + 3 O2 (g)  ( 2CO2 (g) + 2H2O (l) 
∆H = -1411 kJ/mole

C2H6 (g) + 7/2 O2 (g) ( 2CO2 (g) + 3H2O (l) 
∆H = -1560 kJ/mole

H2 (g) + 1/2 O2 (g)( H2O (l) 


∆H = -285.8 kJ/mole
9. Find ∆Hf0 for acetic acid, HC2H3O2(l), using the following thermochemical data. (4 marks)
HC2H3O2 (l) + 2O2 (g) ( 2CO2 (g) + 2H2O (l) 
∆H = -875 kJ/mole

C (s,) + O2 (g) ( CO2 (g) 



∆H = -394.5 kJ/mole

H2 (g) + 1/2 O2 (g) ( H2O (l) 


∆H = -285.8 kJ/mole
10. Calculate ∆H for the reaction 4NH3 (g) + 5O2 (g) ( 4NO (g) + 6H2O (g), from the following data. 

(4 marks)
N2 (g) + O2 (g) (2NO (g)



∆H = -180.5 kJ

N2 (g) + 3H2 (g) (2NH3 (g)


∆H = -91.8 kJ

2H2 (g) + O2 (g) (2H2O (g)


∆H = -483.6 kJ
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